Bi-directional signaling by Semaphorin 1a during central synapse formation in Drosophila.
Semaphorins have been intensively studied for their role in dendritic and axonal pathfinding, but less is known about their potential role in synapse formation. In the adult giant fiber (GF) system of fruit flies (Drosophila melanogaster), we show that transmembrane Semaphorin 1a (Sema-1a) is involved in synapse formation in addition to its role in guidance during pathfinding. Cell-autonomous rescue experiments showed that Sema-1a is involved in assembly of a central synapse and that it is required both pre- and postsynaptically. We also found that pre- but not postsynaptic gain-of-function Sema-1a was able to disrupt the GF-motor neuron synapse and that the phenotype depended on a proline-rich intracellular domain that contains a putative Enabled binding site. We suggest that transmembrane Sema-1a is part of a bi-directional signaling system that leads to the formation of the GF synapse and possibly acts as both a ligand and a receptor.